The b 1 ⌺ g ϩ -X 3 ⌺ g Ϫ red atmospheric system of the O 2 molecule is, despite its small oscillator strength, of importance for light scattering and extinction studies of the Earth's atmosphere. For this reason, this band system has, after the pivotal study of Babcock and Herzberg (1), been subjected to numerous investigations aimed at the determination of line positions, intensities (2), and pressure-induced effects. Since the potential curves of the b 1 ⌺ g ϩ excited and the X 3 ⌺ g Ϫ ground electronic states are similar in shape, the intensity is mainly diagonal (⌬v ϭ 0) and the off-diagonal FranckCondon factors rapidly decrease. The (3, 0) band near 590 nm, which is 10 4 times weaker than the (0, 0) band, was recently investigated in the laboratory by Biennier and Campargue (3) using the sensitive method of intracavity laser absorption spectroscopy.
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In a program to determine accurate line positions for various oxygen isotopes in the b-X system (4, 5), we present a high-resolution study of the (3, 0) band for 16 O 2 and 18 O 2 . In our experiment, we employ the method of cavity-ring-down spectroscopy (CDRS), which was recently reviewed (6) . For details of the experimental setup we refer to this review and to our previous studies on the (0, 0) and (1, 0) bands (4, 5) . A relevant detail is the use of mirrors for the optical cavity, with reflectivities of R Ն 99.99% in the wavelength range of the (3, 0) band. In the experiment, we achieved a noise equivalent detection limit of 1.0 ϫ 10 Ϫ9 cm Ϫ1 , which allowed us to record spectra of the (3, 0) band. Examples of spectra are shown in Fig. 1 (10)), the molecular constants were kept fixed at the values listed in our previous study on the (0, 0) band (4). It is noted that the zero-point energy is taken at the trace of the Hamiltonian for the ground state, so this value does not coincide with a particular quantum state. For the b 1 ⌺ g ϩ , v ϭ 3 excited state we use the representation
yielding values and uncertainties (1) Table 3 are not corrected for these pressure shifts. The spectra of Babcock and Herzberg (1) were recorded through a large air mass, where the absorption is integrated over a range of altitude-dependent pressures, the dominant contribution originating from ambient atmospheric conditions. The ICLAS data (3) were recorded with a cell filled with 600 Torr pure oxygen, surrounded by ambient air, conditions for which a similar pressure shift as in Ref. (1) , then this value coincides with the combined effects of Doppler and collisional broadening. Since Doppler broadening dominates, we deconvolute the absorption strength by using Gaussian profiles, leading to a correction factor of 1.41. Hence, a band intensity of 1.3 Ϯ 0. 1 10 Ϫ26 cm/molecule is obtained for the (3, 0) band of the 16 O 2 isotopomer. This value is somewhat smaller than the one obtained in Ref. (3) . When comparing with the band intensity of the (2, 0) band (12), we find that the (3, 0) band is 35 times weaker than the (2, 0) band, in accordance with calculated Franck-Condon factors (13) . Following a similar procedure, we derive a band intensity of 1.6 Ϯ 0.1 10 Ϫ26 cm/molecule for the (3, 0) band of the 18 O 2 isotopomer. From the fact that the v ϭ 3 wavefunction lies lower in the b 1 ⌺ g ϩ potential, a larger overlap with the X 3 ⌺ g Ϫ , v ϭ 0 wavefunction may be expected, and hence, a larger band intensity.
Our study yields updated or new values for the molecular constants for the 
